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THK WED HAHVESTKF\ ANT cnHsps both loss ami 
annoyance iir runny |)<'irts of the Southwest. 
These large ants rob the fanner of a considerable 
quantity of seeds, whieh Ibey stoir away for food, and 
eanse eveir more loss by (lenuding of vegetation large 
areas aroiiud the nest. They also both bite and sting 
on slight j)r()vocatioii. 

This bidletiii describes the various forms aud man- 
ner of life of tliese mils, and Ihe sinictiire of their 
underground nests. It tells sonu> of the best methods 
for getting rid of their colonies and shows the futility 
of some of the measures that are frequently recom- 
mended. It also emphasizes the necessity of very 
thorough and continuous treatment in order to attain 
success. 
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WHERE THE ANTS ARE FOUND 

THE RED HARVESTER AXT, Pogonomijnnex harhatu, F. 
Smith,' is an iu.scct that caii.scs considerable losses in cultivated 
fiplds and orcliard.s in the Southwostciii States. The circular, bare 
amis (title illustration and fij?. o). often as much as 25 or even 35 
feet in diameter, cleared of vegetation bv colonies of these ants, 
stand out prominently h\ alfalfa or grain 'fields in this part of the 
country. Not only is this ant destructive to cultivated crops, but it 
is also a great annoyance around dooryards and is c.specially trouble- 
some when in city lawns. In such locations the ant is a nuisance 
not only because of its harvesting activities, but also because it has 
the unpleasant habit of inflicting painful stings, as almost all resi- 
dents of a district where this ant occurs can te.stify. 

Because of it* peculiar habits this ant is extremely hard to control. 
As the ants work to a gre«t depth beneatli the surface of the ground, 
the expense of control is rendered rather high, a.nd at times, as 
discussed later in this bulletin, very uncertain. 

It is found iit the lower altitudes in Texas, New Mexico, Arizona, 
and California as well as in old Mexico. The colonies are naturally 
much more numerous in cultivated arims than on the surrounding 



»oT,J ?™ """"y vnrletlrs of tills Kpccles, but tills populnr discussion applies In a 
nroi I them. Tlila nnt may he distinguished from the mound-bullding 

mLnr "i"*' ""Oonomyrmrr oceUlmtaliH CVcsson. by tlic absence of a mound at the main 
ojiening In the center of the circular cleared area known as the " colony " or " hill." The 
""""^■building pralrlp ant occurs In the hlRher altitudes and colder districts throughout 
vjP™""ately the same territory over which the red harvester ant Is dletrlhuted. The 
"iDits of the oolony, their methods of feedlnc, and the means of control are practlcnlly 
:„„ t"'t'' species. The mound-bulldlni; aut appnrcntly developed this hahlt of 

nf " n<'"nil at the entrance of Its nest to obtain a greater benefit from the rays 

rnr, r ? during thu cooler periods of Us active saason. This mound could also be 
i-onsiacred as a sun parlor for the devslopment of the growing ants. 
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(lovsert whoir food woiiUl be scarce, and are much more numerous 
in .some localities than in others. One field may be literally dotted 
with colonies, and au adjoininfr field may contain only an occasional 
nest. An inspection of ei<iht acres at Tcmpc, Ariz., revealed the pres- 
ence of 265 colonies, each colony surrounded by a cleared area 
five foot or niore in diameter. This is an avorajfc of over 33 colonies 
per acre. 

LOSSES CAUSED BY THE ANTS 

The greatest loss caused by these ants is the result of land wasted 
in their barren areas and runways. A 20-aere field will often have 
Uie equivalent of 100 avcrauje-size colonies with cleared circles 12 
fe«t iu diameter. Such a fiold would contain a little more than 
one-quarter of an acre of wasted laud. The loss in dollars and 
cents on this quarter aero would depend on the kind of crop grown. 
In a field produeinfr with four cuttings five tons of alfalfa hay per 
acre the loss, at $10 a ton, would be $12.50. On the other hand, 
» 20-aere field in short-staple cotton yielding three-fourths of a bale, 
or 375 pounds, per acre and sselling at 18 cents per pound would 
show a loss of $lC).ft7 per yenr because of the lost quarter acre. 

When the colonies are located in a field that is being planted 
to citrus, dates, grapes, or other high-priced fruit products, tne ants 
often destroy many trees or shrubs, and the loss thus occasioned 
souH'times is nuiny dollars per acre. Under those conditions the 
owner can afford to si)e4xd considerable money and time in con- 
troUing this insect. 

Tho ants also enuse a diiwt loss to seed crops by collecting seeds 
for storage. In the case (»f small seeds, such as alfalfa, this loss 
may be considerable. If the seed is selling at 17 cents a pound, 100 
colonies on 20 ucr^•^^ of iilfiilfa Iniul coi)suo)ing 1 pound of seed 
per colony, which would be a fair avei-agc. would cause a loss of 
$17. 'riuj loss which the ants occasion in the fields of other cereal 
crops (lepeudsi upon the si/e of the seed being grown. In the case 
of the larger kintls of seeds the loss is not so great because the 
ants prefer tho smaller kinds. 

A loss not so easily meitsured is that caused by the ants in collect- 
ing freshly sown seed. This loss is especially heavy in newly seeded 
alfalfa fields where the gathering of seeds' results iu a thm stand 
for several seasons in the vicinity of t4ie colonies. Where the larger 
grains are sown, tiie loss would not be so great. Nests have been 
found, however, whose chambers contained considerable quantities 
of oats collected from recently planted fields. 

ANNOYANCE TO PERSONS AND ANIMALS 

Much annoyance is caused by colonics located close to dweUings, 
public buildings, dooryards, and corrals. The presence of the ants 
about the yards and grounds of dwellings makes the use of these 
places for j)leasHre or recreation almost impossible. The ants, run- 
ning pronuscuoMslv about these phu-es, invariably get on people, and 
if molested nuiv b'itc or sting or both. Beenuse of this pugnacious 
habit siuuH clnldren can not In- left alone out of doors where the 
mM Ai-e present. Lircstodc may also be greatly annoyed by these 
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pests. Dairy cows umy exhibit iminerous swellings, especially on 
the udder, as the result of stings. Such attacks often reduce milk 
production. 

DESCRIPTION OF THE STAGES 

In its life cycle the ant passes through four stages (fig. 1) the 
egg, the larva, the pupa, and the adult or full-grown ant. 

THE EGG 

Tlie eggs, which are laid by the queen in the chambers of the 
colony, are about half the size of a pinhcsd. They are longer than 
wide, are shaped like capsules, 
and are iridescent milky 
white. They arc u s u a 1 1 y 
found clustered together, but 
because of their small size 
and the fact that they are 
present only in the under- 
ground chambers of the col- 
ony, they are very seldom 
seen. 

THE LARVA 

The larvae or grubs (fig. 
1,1)), which hatch from the 
eggs, also remain in the 
chambers of the colony. Thej- 
are cream colored and arc 
shaped like crooknecked 
squashes, the smaller crooked 
portion ending in a verv 
small head. The length of 
the full-grown larva, not iu- 
cludin<r the portion turned 
back, is about one-fourth of 
an inch. 

THE PUPA 



The pupae (fig. 1, E) are 
about the same .size as the 
adults but are a pale cream 
color and have the legs and feelers or antennae folded on the under- 
side. 

These three immature stages i-emain hidden in the chambers of the 
nest and are seldom seen except when the ants, as sometimes, are 
observed carrying the larvae or pupae to a new location. The pupae 
are then often mistaken for the eggs. 

THE ADULT 

There are four different forms of the adult ant; these are winged 
females (fig. 1, A, and fig. 2), queens (fig. 1, B), males (fig. 1, C), 
and workers (sterile females) (fig. 1, F, and fig. 3). The workers 
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FicniE 1. — Forms nnd stages of the red har- 
vester ant: A, W)nt;p<3 femiile; 15, queen; C, 
male; U, larva or (;rub; K, pupa! F, -workers. 
AU are about oiie-lialf In rijor than natural size 
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arc tho reddish-l)ro\vii ants seen in large numbere hurrying to and 
from tho colony in search of food. Thoy range in length from a 
foui-th to a half inch. These ants are well known for their pugna- 
cious habits and painful stings. The winged males and females are 
the sexually mature individuals which emerge from the colony dur- 
ing swarming time to mate and ostabliyh new colonies. The fe- 
males are larger than either tho workers or males and may be dis- 
tinguished from the latter by their slightly darker, more robust 
bodies, and hirger he»uls. The nnvlos do not j)ossess stings. The 
queou is merely a mated female that h»s discarded her wings and has 
established a colony. 




FiuiHiil 2— Tliti rfil hiirvi-KliT nut: WIdkoU ffinale, r> tlmos niiturat sIzb 

HABITS OF THE ANTS 

The red harvester ants are social insects which live together as a 
colony. The colony consists of one queen an<l innumerable workers, 
together with eggs, larvae, and })upae. The winged males and 
females appear only at certain times of the year. Like other ants, 
tho workers are very stJ-ong, being able to carry objects several 
times their own size. The workei-s are quite vicious when molested, 
but go busily about their tasks when left undisturbed. It is only 
when something interferes with their activities that they become 
hostile. The colony stubbornly resists interference, and the pugna- 
cious habits of its members have caused them to be known as among 
tho most ferocious of all American ants. When molested, they not 
only turn to give battle but actually run about in search ot the 
intruder. Wlien onee they have set tlieir pow(*rful jaws in an object 
there is no way to remove them without tearing the head from the 
rest of the body, and even then the jaws may remain locked. 
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A possibly luoie effective weapon for defense is the sting. This 
needlelike appendage at the end of the abdomen can be thrust into 
the enemy and a poison injected. This poison is irritating to animals 
and causes considerable pain and swelling to human beings, espe- 
cially to those of a susceptible nature. 

STRUCTURE OF AN ANT NEST 

The nests of the red harvester ant are readily recognized by the 
well defined, flat, barren, circular area on the surface of the ground, 
fiom which the vegetation has been removed. An examination of 
approximately 300 colonies in an 80-acre field at Tempe, Ariz., 




PIOPBB .1. — The rPil Imrvt^ter nnt : Workpr, 12 times natural stee 



showed the average diameter of the cleared area, or disk, to be 12 
feet, though they range from !? to 3.5 foot in diameter. 

Thp entrance "into the nest is an ojiening Avhieh is usually located 
at about the ceatei' of the disk. Frequently, especially when the 
colony has been disturbed by cultivation, more than one entrance 
hole is found. This entrance, which joins the network of tunnels 
and chambers underground, is normally from one-fourth to one-half 
inch in diameter. 

Radiating from the cleared area on the surface are usually one or 
more pathways leading into the surrounding vegetation. These 
pathways are from 1 to 4 inches in width and range in length up to 
200 feet ; where they adjoin the nest they are as barren as the cleared 
disk, but gradually Tbecome less distinct toward the farther end, where 
they eventually disappear among the vegetation. The paths serve to 
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make ti'nvol pasier anrl faster between the iiost and the area that is 
hciiii^ hnrvested by the workers. 

Tlie iiost (lifjs. 4 iiiul 7) is a sories of subterranean tunnels ami 
chambers. The tunnels arc pathways, about one-fourth of an inch 
in (liameter, lea(lin<j; in and out of the nest and from one chamber 
to another. They extend downward at different locations (fig. 7) 
each with its se|)nrute series of chambers. The chambers are rooms 

or shelves that are scat- 
tei-od throughout the "tun- 
neled area. They are flat- 
bottomed, but each has a 
dome-shaped ceiling. They 
range in size from those 
that are one-fourth inch 
wide and one-half inch 
h)ug to those that arc 8 to 
10 inches wide and a foot 
long, the larger ones usu- 
iUlj' being lower down. 
Stores may be found in any 
of the rooms, but those near 
the surface of the ground 
are used at times as nurs- 
ei-ies in which to rear the 
young. The larger com- 
partments in the lower half 
of the nest serve ns hiber- 
nating quarters for most of 
the ants during the winter. 

.Several nests were exca- 
vated during the study of 
this ant. A nest of nver- 
nge sixe, or one having a 
efcared area 12 feet in 
diameter, was excavated at 
Tenipe, Ariz., by the junior 
writer in 10t2!). Tills ne. 
contained 43G chainhcr.f, 
over half of which were 
witliin a foot of tlie surface 
of the ground. The tun- 
neled area was 7 feet in 
diameter and extended to a 
depth of 15 feet, which was 
1 foot above the water 
table. A total of 12,3M 
ants were counted. 
.Vuolher nest having a cleared area of the same size was excavated 
in lO-is. This went to a deptli of oidy 7 feet, nt which point hardpaii 
was cncoiuilered. This nest is shown in Figures 5, G, and 7. 

The type of soil affecls the general arrangement of the tunnelinf?. 
If the soil is porou.s such as a sandy loam, for a considerable depth 
so that the nest can lie. extendml downward uninterruptedly, the 
general shape of the tunneled area i« that of a cone, usually from 




ril.lRB t.-- VlTtl -111 CrosN KPrtli 11 if ml llllt l)l'i(. 

slidwlni; the Idcsitliiii atM tlNtrlbutlou (if the 
cdiinihrrH tuul a f*'W ftf tt** '•nmrctUig tunncU, 
The Bide of thf ticavnti'il pit Iihh liren wliUe- 
wnslnMl BO that the chnnih»'i-H will phow more 
pimnly. Ndip t>*t thcw lie (.■•■iii'rnlly briow the 
iimin i"nlranci< t.i tht- nest fiimilo'd by ii ntnk<'). 
Utich a colony can he (lemrnyed by pnnrlRK 4 
onncsH nt cnrb«n dlsnlphlde down ttw tnaln 
erit riina> 
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8 to 10 feet in depth, with the apex or small end at the bottom. The 
ants aie often eheeked by a hard layer of soil, which must approach 
the hardness of hardpaii before it can stop tiiese determined insects. 




PiQi BE 5. — Tlic barren nren, 12 feet in diameter, over a typical ant nest. The loca- 
tion of the vi-rtical timnola found on cxcnvatlng this nest are Bliown In Figure 7 

In this case the tendency is for the nest to spread laterally, A high- 
water table that interferes with the downward movement of the ants 
has the same spreadinjx olTect on the nest as a layer of hard earth. 




FiarRE 0.— Kxcavatlnc nn ant neet. This la fho snrae nest as Is shown In llKure o. 
After removlnt; each C Inch layer of earth the locations <>» the exposed vertical tun- 
nels were marked on a circle on the paper attached to the board. These c rcies, 
r«pres«itlnc the excavatad ring, with the tunnels indicated arc shown in ilRnre T. 
About 10,000 ants were found Inhabiting this nest 

This is noticeable along ditch banks, where the water stops tunnel- 
ing activity. In this case the nest exhibits a tendency to be narrow 
and to extend along the bank. 
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ACTIVITIES OF THE COLONY 



A new ant colony is established by a mated or fertile female after 
the emergence of tlie winfred forms at swarming time. T!ie pe'rcent 
«ge of ant colonies that become successfully established is extremelv 
srusll when compared to the number of virgin females that issue from 
an individual ant colony, »s explained Iwreaf ter. 



SWARMING 



Swarming is tho term used to designate the emergence and matins 
of the winged males and females. In southern Arizona this activity 
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l int RB 7. — Location* of the Yertlenl f.inncta In tlie nf>at Bbown In Flsurcs 5 ami C: 
1-aoh circle rt'prpsentii a cronii m-ctlon of the nest nt 0 Inches bolow the prcceillriK 
clrcli!. The iirst was excnvatid to a di-pth of 7 feet. The <iueon was found 0 feet 
b«'low the BUrtncp, rh Indlentrd In circle No. 13. Circle No. 'i, the cross section 
exposed on removing the Hrst O-.'nch layer of boII, sliowa the holes which were 
treated with carbon dlHulpblde bclore the nest wa» excavated further 

takes place usually in August and September, although it may occur 
nt any timo from June to October. It frequently takes place after 
a showei- in the afternoon and i« ordinarily completed the same day 
on which it is started. 

^fating occurs soon after the winged forms emerge from the nest. 
Afalcs and females may he seen by tho luiiulrods gathered around 
the entrance hole, or climbing upon grass, sticks, rocks, or any other 
object projecting into the air, in tht^r efl'oits to fly away. The act 
of mating generally takes place while the males and females are in 
flight. 

During the swarming jieriod male ants may bo found congregated 
ill large nnmlKn-s on elorationis in tho vicinity of thu oolonies. The 
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winged males often form a mass on the tops of low mountains or 
buttes or even on the tops of high buildings. Toward the end of the 
swarming period hundreds of doiid males may be found piled up to 
such an extent that they may be scooped up with the hands. (Fig 8 ) 
The congregation of the winged forms at elevated points durin£ 
swarming time is probably related to mating. Those males which 
are unable to mate soon after emerging from the nest alight on the 
higher places of vantage to wait for the virgin females to alight or 
pass by. Most of these males die soon after alighting because of 
their weftfcened condition after flying for considerable distances. 

ESTABLISHMENT OP THE COLONY 

The male dies soon after mating, but the mated female establishes 
a ne\r colony. She i-eraores her wings either by pulling them off with 




IiacRB 8. — I'llM of (ICBil male «nt» collected In the pockets of a rocky hill some 300 
(«et blirber than the unrroundlng deaert. The arrows point to the heaps of dead 
aots 



her mouth parts and legs or by rubbing against rocks, grass, sticks, 
etc. After removing her wings she immediately begins digging into 
the ground. She first excavates a hole about 10 inches deep, and then 
she usually constructs from one to four small dome-shaped chambers 
branching off from this. When this work is completed, the youn" 
queen plugs up the entrance hole with the last bit of dirt excavated. 
She then deposits a cluster of about 50 eggs which eventually become 
the first workers of the now colony. Those eggs and the resulting 
larvae and pupae are necessarily taken care of by the young queen. 
She carries the eggs from one chamber to another so that they receive 
the proper temperature and moisture for hatching. When the eggs 
Iiatch she feeds the larvae a secretion which is derived from the fatty 
tissue of her own body. These larvae, after passing through the 
pu^)al or resting stage, develop into workers. These Rrst workers, 
owing to Uie fa«t that they are reared on the limited amount of food 
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from the quoen's body, nre small ns compared with those that follow. 
The colony once otitablished, tho quoen spends the rest of her life 
within tlic tunnels antl chambers, slumning the bright liglit of the 
outside world. Tlie queen nuites only once during her lifetime. 

The percentage of females which are able to establish new colonies 
that are strong enough to survive is exceedingly small. After a 
period of heavy swarming in the fall of 1928, an estimate of the num- 
lier of queens whicii were attempting to establish new colonies on an 
8()-acre alfalfa field at Tempo, Ariz., showed that there were about 
8(1,000, or 1,000 per acre. Observations made in the same field during 
1929 failed to reveal any new colonies although a few probably sur- 
vived. Several factors are responsible for this great luoi-tality of 
females at swarming time, ^^any are eaten by birds, toads, etc, 
Undcuibtedly a certain percentage fail to nuite in their hasty flight. 
Thousands are unquestionably lost in their attempts to find suitable 
places in which to establish colonies. Probjvbly the groatest factor 
in reducing tho number of successful females is the lack of vitality 
surticicnt to establisii a colony tiuit can survive adverse climatic con- 
ditions over the winter. The lh)()ding of fields in irrigated districts 
or the occurrenco of hoavy rains also gr»»tly hinders their nttempts 
to colonize. 

COLONY DEVELOPMENT 

Tho new colony liaving been established by the young queen, tho 
dill with which she iiad i)lugged the entrance hole is removed by tho 
workers matured from tlio first batch of oggs. In case the colony 
has been established in early summer the nest is opened up soon 
thereafter, but where swarming has occurred in late summer or 
early fall the n«w nest is not oi>ene<l vip until the following spring. 
In this last cn.'ie a nnich larger percentage of the new colonies fail 
to syrvive the winter owing to lack of stored food. 'Ilie small ants 
enlarge tiic nest by extending its tunnels and constructing new 
chambers. Food in the form of seeds is harvested and .stored in some 
of tho chambcj-s, and tha new colony becoinefi tlie scone of much 
activity. 

When the first of the workei-s issue in tiio newly formed nest the 
queen agaui starts egg laying and limits her activity thereafter 
solely to this finiction. The workei-s, beside doing the work of 
expanding tiie colony, bringing in food, removing refuse from the 
ciiambers, and guarding against the intrusion of any nndesirable 
visitors, also care for the <'ggs, larvae, and pupae, as well as actually 
feed tho ([ueen. The activities of tho colony thus becomes siiecialized 
to the extent that the (|ue<>n lays the eggs, while the work is earned 
on entirely by the workers. 

The barren circidar area (cover illustration and fig. o), commonly 
called an ''ant hill," surrounding the entrance hole of tiic colony 
is tiio result of tiie activity of the ants in cutting down any vegeta- 
tion which attempts to grow there. The size of this circle depends 
on the tinnieled area underneath the surface of the ground. The 
presence of vegetation on the surface would shade the colony, thereby 
increasing the amount of moisture within tiic nest, and moist chani- 
bei-s are not suitable as storage loonis since moisture is conducive 
to s(>ed germination. Sprouted seeds are not desired as food by the 
ants and are accordingly carried out of their galleries to the edge 
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of the cleared area on the surface of the ground, and there they are 
(lumped. At the same time, by pi-eventing tlie rays of the sun from 
rortching it, vegetation would reduce the temperature to an undesir- 
able degree, tlius making the chambers unsatisfactory as nurseries 
for the immature stages of the ant. 

After the colony once becomes established, there is a gradual 
increase in its size lor a few yoai-s until it reaches maximum develop- 
ment. The queen continues to lay eggs which produce an ever- 
increasing number of workei-s. The number of the chambers is 
increased, and tlieir size is enlarged, as is the clenred area on the 
surface of the ground. Colonies ordinarily survive for several years. 
Cfne colony has been under observation by the senior writer at 
Tempe, Ariz., for IJ) yeare and is still active, and it appears that it 



Si" 




Figure '.). — Suinll piles of earth thrown out by in w queens in tholr futile attempts to 
stnrt new iii'nts. No less than 12 dlffeicnt (jueens hud made such attempts In this 
3 by 4 foot nrwa whore only one c-olony could possibly have survived. Two of the 
piles of earth nre Sndicatvd by arrows 

may continue indefinitely unless some external condition arises to 
destroy it. 

LOCATION OF NEW COLONIES 

Xcw colonies are most easily established in fields having a Porous 
soil or along ditch banks, where the soil is easily excavated. Where 
the soil is hard or rock-y, the females are unable to penetrate to the 
desired depth, and failure is certain. An examination of an alfalfa 
field (fi<r, 9) revealed the presence of 50 unsuccessful new workings 
of young queens in an area of GO square feet. Although the females 
may fly for considerable distances, it has been observed that by far 
the greater number of new eolonies are established within a radius 
of a few hundred feet from t,he old colony. 

FOOD AND FOOD STORAGE 

The common name of the red harvester ant is derived from the 
ant's habit of going out into the field surrounding the nest and 
harvesting the seeds which are it« principal food. (l^g. lu.; 
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Apparently any seed wliioh can be carried is taken, and tho variety 
largely depends uj)on the veptiition found nearest the colony. A 
nnnibt^r of ditlerent kinds of seeds hnvo been found stored in the 
oolony ehambei-s, siieii as alfiilfn, bur clover, Johnson grass, oats 
wheat, Berninda grass, wihl sniiflower, and mesqiiito beiins. ' Such 
prodiiets as bran or rolled oats, when within reaoii of tho unts are 
often carried in by tiie workei-s. All food materials are stored in 
tho chambers. This stored mntorial is not confined to any particular 
part of the nest, but may bo fonnd in cluinibers scattered through- 
out. It is nndoiibtedly moved about from chamber to chamber as 
tiMS spuoe is needod for other colony notivities. In tho fall, when 
swode aro most numerous, a majority of the cliambei-s may bo' found 

to bo hirgely filled with 
stores. Th'is habit of 
food storage is one that 
makos control more 
diffioult and perplex- 
ing. An nnt eolony 
when treated with some 
snbstanee may immedi- 
ately become quiet, the 
entrnnoo tunnel being 
olosed up and the nnts 
living on these stores 
for months at a time. 
As it shows no outside 
activity, one is led to 
bt'Iiovo that the colony 
is dead, but it may sncl- 
denly restune its work- 
ings and become as 
lively as ever. 

DRESS PROTECTION 
AGAINST ANTS 

The bitee and stings 
of these ants affect 
some people more se- 
verely than others. In 
no case, however, is it 
a jdejisnre to be the recipient of an attack by these determined insects. 
^^ hile working among them, it is advisable to dress in such a way as 
to prevent their gainmg entrance into the clothing and subsequently 
biting iiud stinging. 

Rubber boots (tig. 11) serve ns an excellent protection. Tho ants 
can not readily climb up the smooth sides and usually fall back to 
the ground soon after getting on tlic boot. Kntse boots are much 
easier to work iu and are jiwt us nnicli protection as hip boots, pro- 
vided they hnvo a really smooth surface. 

Kuce-high shoes with the trouscr legs tucked inside afford consider- 
able protection. The ants can occiisionally ascend a shoe, especially 
where it is laced, so it is iidvisaljle to keep one eve, so to speak, on 
the footwear. Shoes that Ince tightly so tliat tfi« laced edges are 
drawn closely togctlu'r are more desirable. 




PlfiCBB 10. — fiwdd of vnrimm plants found In the »tor- 
aite clmabors of the r»d harvi»it«>r ant. AmonK thew 
are th« seada of Julinson aixl Iiprmuda Krasara and 
alfalfH, and the bt^'ana from a invmiulti* trw. AUhougb 
the anta prefer small iM>*dM, the promnce of the niM- 
quite beaim proT»a ttiiit tlieae anta ran trnnnport large 
olijcrta wht>n the oc(-a«loB drmanda. Natural aixe 
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Any method winch fastens tho trousers tightly about the ankle 
such as the wearing of leggius or tying the bottom of the trousers, 
is better than taking no precautions at all. It will be found neces- 
sary, r(^ardl(«s of the kind of protective measures taken, to stamp 
the feet on the ground at regular int-ervals to dislodge any ants that 
hare started to climb the logs. 

CONTROL MEASURES 

The control of these ants, as has been previously mentioned, is 
extremely difficult. This is due to their tenacious habits and to the 
fact that their colonies are so well 
organized and their nest eon- 
structed so deep beneath the sur- 
face of the ground. It is, there- 
fore, necessary first to determine 
and fix finnly in mind the general 
structure and cxtcnsiveness of the 
individual nest that is to be 
treated. Tho method of treatment 
must then be taken into consider- 
ation and the conditions under 
flliich it is to be applied. The de- 
gree of control obtained when 
usin<j any giyon material is often 
deceiving, as i)roviously explained 
(p. 12). Treatments applied in 
the fall of the year, about the time 
cold weather sets in, may cause 
the colony to enter a stage of lii- 
bcrnation which will continue until 
the following spring. Though this 
result will save much winter feed 
and consequently reduce the total 
yearly damage, it may not result in 
tlie final destruction of the colony. 
In this case, unless one digs down 
into the tunneled area of the nest, 
it is impossible to determine until 
the following spring M'hether or 
not the ant colony has been killed. 

Several materials give favorable 
control of the red harvester ant 
under certain conditions, whereas 
many others that from time to time 
have been recommended as remedies for this annoying pest have not 
been found to be permanently effective. No treatment which does 
not kill the queen will result in the permanent destruction of the 
colony. The queen, being the egg-lnying machine, will soon replace 
the workers that are killed, and in tunc the colony will again be as 
strong as ever. On the other hand, a treatment which destroys the 
queen aud a majority of the workers at a time of tlie year when there 
are no young in the colony in the form of eggs, larvae, or pupae, will 
effect a complete control, as the few remaining workers will even- 
tually die and there will be no young ants left to continue the colony. 




boots, snrli ns are worn by tliU man, 
arc a very witlsfactory protection 
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MEASURES AND MATERIALS RECOMMENDED 

There arc two substances which, when pro})erly api)lie'd, give a 
higher peieentage of control than any of the many other motiiods 
tried. Theso ai'e ewbou disulphide and London purple. 

CARROK mSULPHIDK 

Carbon disulphide is a colorless liqnid whieh can be purchased 
at drug stores and sued hoiis&s, at prictss ranging f i-om 1 to 2 cents an 
ounce. When purcliftsed in 5-gafloii or larger quantities, it can be ' 
obtained at reduced prices. About 4 ounces of carbon disulphide 
is necessary for eadi application in treating a colony. The cost, 
there foi'e, not including labor, nmounts to about 4 cents per nest as 
ft minimum. Four fluid ounces of earbou disulphide is the amount 
recomniended for dwtroying a colony of average size. A colony 
showing uiuisual strength ami size should be treated \sith more than 
4 oiuices, but experiments have shown that for an average-sized nest 
this quantity wdl give about the same i-oeults as quantities up to a 
pint. 

Carbon disulphide is very inflammable and explosive. It should 
be handled with great care, with assui-ance that no fire in any form is 
close by. A container of this material should never be opened in a 
closed Vooni wlieie there is little air in circulation as its fumes are 
deadly to liuauin beings as ^ oll as to ants. "\^nien not in use, carbon 
disulphide should be kept well scaled and in a cool place. If han- 
dled deliberately and carefully, there is no danger connected with 
its use. 

Carbon disulphide is best ai)pliod during either the early spring 
or the late fall of the year, whdc the ants are still itet-ively workm<r. 
The treutment shouhrbe made either in the early morning hours or 
late in tlie evening when practically all of the ants arc within tlie 
colonv, since if it is made in tlic middle of tiie day, during the time 
that the ants are out foraging, those not in the nest Avill escape death, 
and in case any agga in the nest are not destroyed, the ants Avould 
rear a new queen. Carbon disidphide should not be used iu the 
middle of the summer as it volatilizes too quickly in hot weather 
and Avonld difTuse into the air currents and its effect be lost. It is 
a(lvisable to aiiply this material when the ground is in a moist oomli- 
tion since this assists in the diffusion of the gas downward. The 
fumes or gas given off bv it, being heavier than air, flow down 
through all of the tunnels of a colony and this makes it the ideal 
material for killing theso destructive pests. 

The thing to be aimed at for successfully controlling an ant colony 
is to apply the earbou disulphide in such a Avay as to allow the fumes 
to drain downward through the entire colony. Three methods ot 
applying tliis material have been found to bo .successful. The first 
of these calls for the removal of a layer of dirt about G inches deep 
and from 2 to 3 feet in diameter, depending on the size of the colony, 
immediately around the main opening to the nest, and the pourinjr 
of the liquid down the several tunnels that will then appear as small 
holes about the diameter of a lead pencil. The seoond and simi)lest 
method is to ponr the liquid directly into the entrance hole or holes. 



THE BID HAKtESTER ANT 



15 



The third method is to ]>l»ce the liquid in a shallow pan or dish 
beneath a tub that hus been inverted over the main entrance to the 
nest. The edges of the tub should be pressed close to the ground, 
but it is not necessary to close the opening to the nest after making 
the application. 

Of tliese three methods, the first, that of removing several inches 
of the top soil before applying the liquid, is the most certain to be 
effective with one treatment. If this is properly done, and at the 
ri{,'ht time, nearly all of the ants will be killed by the first appli- 
cation. It is advisable in these treatments to remove the surface 
soil one day and make the application the following day. This gives 
the ants a eliaucc, during the interval, to clean out any soil particles 
that may have dropped into the tunnels. The majority of the 
downward tunnels leading directly to tlie various portions of the 
nest should be foimd and given a share of the dose, for only in this 
way can a complete fumigation result. The only objection to this 
method is that it requires more labor than the other;, and the opsr- 
Ktor will need to he dressed as ronoinineiidod in the section on Dress 
Protection Against Ants, in ordcT to protect himself from these dis- 
agreeable pe«ts. One will be better repaid, however, for the time 
and l^aius required to make one application by this methodj than 
by using either of the other less certain methods, especially m the 
case of colonies in orchards where the crop to be protected is of 
high acreage value, or near the house where a large colony is 
extremely disagreeable. 

The second luetliod, that of pouring the carbon diwidphide down 
the eutrauco hoK' or holes, is ofti n quite successfid when care is taken 
to pour the nuiterial slowly down the hole into the nest and then 
stamp the hole shut with the heel of the shoe. The colonies should 
be examined after a few weeks and the application repeated on any 
that were not killed. This method is not so successful as the one 
previously desrribotl hecaiisf^ of the fact that the main opening 
to the colony may not he innnodiately above the center of the nest, 
and, the down tunnels being to one side, the fumes lodge in the 
network of tunnels and chambers near the surface of the ground 
before reaching the tunnels leading directly downward into the lower 
portion of the nost; or the fumes may drain into one part of the nest, 
leaving the other part free from them .so that a ^reat many of the 
workers and possibly the queen may escape uninjured. If the soil 
is quite shallow aud there is a liardpiui only a few feet beneath the 
surface, this method is usually fairly successful. 

The third method, that of phicing tlie desired dose of carbon 
disulphide in a shallow dish .under a large inverted tub, is one 
that can be used quite generally around dooryards or residences. 
A galvanized washtub serves this purpose admirably. A pan of 
the liquid should be placed under the tub, and moist earth or mud 
.shouKl be plastered around the edges of the tub, so that the fumes 
ean not escape but will ho forced to go down into thc_ nest. There 
is the same objection to this method as to the preceding in that a 
portion of the colony may escape by not being located immediately 
beneath the main opening. 
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Tlio control of the rod hurvostor ant by the use of Loudon purple 
though not so successful in destroying colonies, is in reality much 
chea[K'r than destroying them by the earbon disulphide niotliod as 
it involves no apparatus and comparatively little labor. If 
thoroughly and correctly applied, it will give satisfactory results. 
liOudon purple is a poisonous finely divided purple powder which 
is a bv-produet of the aniline-dye industry. In the past tliere was 
consiclerable variation in the proportion of areenie, which is the 
poisonous agent of the coniponiid, with a resulting uncertainty in 




I'u.i 111: IL'. — A riiiK of Lumloii purplv proinrly npplli'il aroiind tli>' i'ntriiii<i' to nu 
ai>l lust. TlilM rliiK Kliitiild knvi' n Imiid »f tliu poNuii tlHit N I >■.. liivli>'H y/Mi: 
with the Inaldt! e<lK«> of tb« eimle m«t wore tlinti S hiciiM from nu< hole ur i-iitraiice 

to the iii'«t 



its offcetiveueNS. Within the last few 3'oars, however, this fault has 
been largely corrected. This poison is readily obtained in any 
locality at drug .stores or see<l honses. The nuiterial is a stomach 

Foison, killing the ants when taken internally with their food. 
)eath is not rapid, and residls will not bo noticed until two or three 
days after the material has been applied, at which time live ants 
uuiy be uotice<I currying the first dead sntK to tiie outside rim of 
the cleared area over tho nest. 

London purple is most effective and should be used during tliP 
period of greatest activity of the ants. In late spring or at any time 
during the snmuier is the bo*;t time to apply it. During this period 
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the ants are i-epleiiisliiiig their depleted stores, and the poison is 
readily carried to tlio food supply. About one-half ounce of the 
poison should be applied in a circular band around the entrance 
hole or holes to the nest. This band should be not wider than IV2 
inches and tiie circle made by it should be about 4 inches in diameter"! 
The band must be unbroken, so that it Avill be impossible for the ants 
to go in and out of the colony without goin<? through the London 
purple. One-half ounce of material will make a very shallow ring. 




rii;i UE ].•!.— A rlii!? of Londciii piiriiii' impropoi Ij iippllcil iirouiKj t i^,™'™'"^" 
lint ii»Nt. Whoii fli» polooii i8 piuci-d t.m (ar from tlie opfuliiK It U often sliaken 
off by till- aiits bHfor* Uii-y witrr their iieiit 

The powder should be applied as shown in Figure 12 and not 
as shown in Figures 13 and 14. The use of London purple is otten 
unsuccessful because of the failure to apply it properly. It the 
band is too far away (fig. 13) the ants will knock too much oi the 
London purple off of tiicir feet and bodies between the ring and the 
opening to tlie hill. If the material is placed directly at the openmg 
(fig. 14), tiiey will often not go through it but will make a new 
opening to the nest. If too much purple is applied and the band is 
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too dt'cp they will liesitato to walk across it and instoad uiay open up 
a now nolo, just as they would if tho main ontraiico weie pUiifaed 
with the London pnrplo. 

In order for this poison to bo succe^ful, the application should 
be repeated at least three times, and as many more tnnes afterwards 
as seems necessary on those colonies not controlled by the first 
three applications. Tho second and third applications should be 
made at intervals of from 10 to 12 days. This is necessary because 
when the poison is carried into tho colony it does not kill the eggs 
or pupae. Consequently, even taldnj^ it for granted that all of 
tho workers and the queen were killoil by the first application, the 
pupae upon ehan<;In^ to ndnlts will take care of the larvae hatch- 




KlrtCiiE 14. — KonUun purylr plnifd iUr<-i'lly nrouuil the t»ulraiiip to rii aiit nest. This 
la bad practice as It caimtw antH to lUs a ntw entniiire, and tlie poison 1m wasted 



ing from the egtjs and rear a new <iueen, and the colony will be 
continued and will soon build up to its old-time strength. By 
making the second and thinl applications, the adults developing 
from the pupae and the larvae hatching from the eggs laid by the 
old queen will also be killed, and tho colony should be destroved. 

Only a portion of the colonies \vill be tictually destroyed bv these 
tlireo treatments, and the process will have to be rei)eated from 
time to time and from yoar to yonr. The ant colonies can be success- 
fully controlled, however, at a ininimum of exjiense by this method. 
An 80-acre ranch, which contained 518 hills at the beginning ot a 
lUyear experiment, contained only IfiO active hills at the end of tins 
l)eiiod, and these were small and caused little damage. The entire 
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expense in labor and nnitevinl of tlie treatments, 13 in number, on 
these 80 acres amounted to $7^.77, or 98 cents per acre for the three 
years. The nniterial alone cost $35.47. 

It may frequently happen that soon after applying a ring of 
London purple to an ant eolony a sndden summer rain may fall and 
wash away tlie material. In this case, of course, it becomes necessary 
to repeat the application. 

As London purple is an arsriiieal i)oison it should be handled care- 
fully, and no empty cartons should be left lying in fields where 
livestock are present or around door yards where children might 
pick them up. 

MEASURES FOUND PARTLY SATISFACTORY 

Several methods of treating the red harvester ant are occasionally 
used which may serve the purpose of temporarily retarding their 
activities. None of these methods, however, will destroy the colonies, 
but because of the tendency of a eolony to become inactive when 
treated in the summer or to go into hibernation when treated in the 
late fall, an inexperienced pei"son may often be deceived into be- 
lieving that the colony has been destroyed. 

ETIIYMNE CIILOBIDE 

Ethylene chloride, which is a colorless liquid very closely resembl- 
ing caibon disulphide, will control ants in much the same manner. 
The material is applied in the same way under similar conditions, 
but it does not vaporize quite as rapidly as carbon disulphide and 
therefore does not show the same effectiveness in cool weather. 
Ethylene chloride, beiu^ more costly and difficult to obtain, as well 
as liot being quite so efloctive, should not ordinarily be substituted 
for carbon (lisulpliide. 

TBAPPISO 

"Juggin"; ■' is a term used to designate a method of trapping the 
ants in which a jug, bottle, jar, or similar vessel, is buried close to 
the entrance hole with the mouth level with the ground. Many 
of the ants will fall into this, and the number of workers may be 
reduced to a point where they will cease to be an annoyance, espe- 
cially where the colony is close to a dwelUng, but it is by no means 
a method which will always destroy a colony. 

CYANIDES 

Calcium cyanide and sodium cyanide, especially the former, which 
is a commercial product u'^f^d to kill insects, arc quite commonly used 
to destroy ant colonics. Either may be purchased in powder, granu- 
lar, flake or lump form. These materials are quite different in their 
methods 'of releasing the deadly hydrocyanic acid gas. Calcium 
cyanide releases the gas quite rapidly when exposed to the atmos- 
phere, whereas sodium cyanide absorbs moisture and gradually dis- 
solves, giving off the gas' much more slowly. Though unlike m this 
respect, their action when applied to an ant nest is quite similar, and 
they are therefore discussed together. Hydrocyanic acid gas is very 
deadly to ants as well as other animals and human beings, but owing 



20 



FARMKKK' Bni.l.KTt3f 1868 



to till' fiict that the i;as is ligliter tlniu air it will not sink down into 
the colony inoie than n low inthes Ix'yoml the point of application 
and even though hundreds of dead ants arc noticed at the entrancp 
to the nest, complete control is not obtained. When it is desiiablc 
to clieck tlie activities of the ants for a short period of time, it may 
bo done by placin<j a few ounces of calcium cyanide around the 
entrance hole or by uiakiaj^ a solution of sodium cyanido and ponrinsj 
it down the hole. The ants which pass near will be quickly killed 
by the fiinios, and ('olony operations xfxW be suspended tor a week or 
more. In extensive test* with both sodium rysnido and calcium 
cyanide u{)p!ied in many ways and under ditrei'cnt conditions thotic 
substances failed to destroy any colonies completely. 

Cyanido in any form slunild not be handled, nor should the con- 
tainer be opened in a closed nxuii, and great care should be taken 
not to get even the suiallo»t pHrtido into the mouth or eyes as it is 
n dangerous ami deadly poi*ou. AninmlK or cliildrou should not 
be jiermitted to come in contact vrith it. Keep the container clomd 
seeurelr. 

PARIS r.Ro;"? 

Paris jjreeu may be used in the same way as London purple, by 
placing it anmud the witranee hole. The killing agent contained 
m it it; also arsenic, aud wlwu the Paris gre«u is tracked into the 
colony and uii.vwl with the food many auts are killed. In some in- 
stiriices Paris green seems to liiive given results similar to London 
purtde, but it has not generally proved so satisfactory, and it is 
doubtful if it shimld erer be sulwtitutctl for this jwison. 

USELESS MEASURES OFTEK SUGGESTED 

Several iiiefFective nieuMMcs are often suggeste<l or used a.s a pos- 
sible means of control. The.se ntteiupt.s at control are usually the' 
iwiiilt of insuflicieut knowledge of the .structure of the nest and con- 
ditions affecting treatments. 

Flooding, especially in irrigated districts, is occasionally tried as 
a means of combating the ants. Colonies that are fhwded will tem- 
porarily di.scontinue activity on the outside of the nest, but will 
eventually become as active as ever. 

Occasionally attempts are made to destroy ant nests by mechanical 
means. Some of these me plowing the surface soil, stamping en- 
trance holes shut, filling dirt over the colony, and dynamiting. 
These iiract ices have very little value and nierefy result in lost time 
and effort. 

Oils, siicli as coal oil, gasoline, and lubricating oils, poured into 
the entrance hole of n colony are of no avail because they do not 
flow far enough into the colony to be effective. 

Poisoned baits ap|K«ar to lie 'useless against this wit. Rather than 
carry the biiit into the colony, the workers carry it to tlie edge of the 
cleared area on the surface and dump it. 

INrFKK( TIVK CHKMICAr.M 

Nitro-benzol, a yellow, poi>oiioii.s liquid, has no effect on the col- 
ooies of the red h»rv<»«t»r «nt. 
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Tartar emotif is a deailly poisonous substmice, but it is ineifective 
beciiuse of the impossibilitj' of getting the ants to take it internally. 

Paradichlorobenzene is a material somewhat resembling table salt 
in appearance and commonly used as an insecticide and repellent. 
It has no value whatever against the ants. It produces a poisonous 
{.ms, but this gas does not penetrate the nests. 

Lead ar.senate and white arsenic are poisonous substances, which 
when aiJplitKl in tlio sftin* mftnncr »s London purple, have not proved 
effective. 

SUMMARY OF RECOMMENDED CONTROL MEASURES 

Carbon disulphide poured into the various tunnels, after a 6-inch 
layer of the to[)soil has been removed, destroys a eolony most quickly 
and thoroughly. The treatment shouUl be applied in the spring or 
fall of the year and never at midday. The same cheniieal poured 
directly into the entrance lu)le frequently gives good i-esuits, but it 
is often necessary to repeat the treatment. 

The application of London purple in a ring around the entrance 
hole is a cheap method of control and gives good results when used 
over a surticient period of time, A season or two, or possibly longer, 
may be neces.sary to rid a field of the iwit colonies present. It should 
always be applied when the ants are active, preferably during the 
late spring or summer. 

Cnlciuiu cyanide sprinkled about the entrance hole serves to sus- 
[Hind tho activity of the ants for a period of about a week or more. 
A second application continues the inactivity of the colony for a 
longer period. 
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